Activation of bovine neutrophils by Pasteurella haemolytica leukotoxin is calcium dependent.
In this study, we used the fluorescent probe Fluo-3 to show that an increase in cytosolic free calcium, [Ca2+]i, occurred when suspensions of bovine neutrophils were incubated with sublethal concentrations of P. haemolytica leukotoxin. This increase in [Ca2+]i was dependent on the concentration of leukotoxin present in the medium and, at a given concentration of leukotoxin, dependent on the external calcium concentration. The calcium channel blocker verapamil and the beta-adrenergic antagonist propranolol inhibited leukotoxin-stimulated Ca2+ gain, as did a neutralizing antileukotoxin monoclonal antibody. As reported previously, incubation of bovine neutrophils with partially purified leukotoxin stimulated a vigorous luminol-dependent chemiluminescence response (LDCL). The present study shows that LDCL stimulation was dependent on the presence of extracellular calcium and was inhibited by the addition of verapamil and propranolol. These data indicate that bovine neutrophils exhibit a considerable increase in cytoplasmic free calcium when they are incubated with P. haemolytica leukotoxin in the presence of external calcium. They also provide evidence that an increased [Ca2+]i is required for functional activation of the bovine neutrophil oxidative burst by P. haemolytica leukotoxin.